Various skin diseases, allergic and hypersensitivity disorders are caused by ectoparasites. A variety of diseases causing agents are transmitted through ectoparasites. For the control and prevention of ectoparasitic infestations, different antiparasitic agents are used. The present study was designed to analyze the efficacy of ivermectin and fipronil in cats. For this purpose, 40 cats of different age and both sexes infested with ectoparasites were divided into four groups viz A, B, C and D. Cats of groups A, B and C were treated with ivermectin, fipronil, combination of ivermectin and fipronil, respectively, while group D served as control. At 7 th and 15 th day of post treatment, cats were examined for the presence of ectoparasites. Three milliliter of blood sample was collected before and post treatment at day 0, 7 and 15 aseptically from the jugular vein of each cat in EDTA coated vacutainers and were subjected to hematological analysis. The efficacy of insecticides was statistically analyzed and data obtained from the results. The efficacy percentage of Ivermectin was 60 and 90, fipronil, 80 and 100 while their combination showed 90 and 100 percent efficacy at the day 7 th and 15 th respectively. WBCs and RBCs were significantly higher at day 15 th for group C. While PCV and Hb concentration were higher for group B at 15 th day of study. In case of weight gain group A and C showed significant improvement over group B. It is concluded that in case of efficacy and hematology Fipronil and combination form is more effective.
Introduction
Ectoparasites are a common source of causing skin disorders. Ecotoparasite play a key role in the transmission of various disease in animals especially cause anemia, which is life threatening in weak and young age animals [1] . Hypersensitivity is a disorder resulted in various diseases especially by ectoparasites. Clinical symptoms in cats and dogs are very seldom [2] . Control of ectoparsites like mite, flea and tick was challenge but with introduction of new products like growth regulators and ovicidal product helped to control cat fleas in North America. Ticks infestations in outdoor cats are also common [3] . Dermacentor variabilis, Rhipicephalus sanguineus, Ixodes spp. and Amblyomma spp are also common in cats. Two types of mites infest cats, Demodex cati and Demodex gatoi [3] . The most common mites in cats are Cheyletiellablakei. Sarcoptied mitea and notoedre that cause skin diseases. Louse infestation in cat is also very common, the most common lice is Felicola subrostratus [4] . To control different internal and external parasite many veterinary products are available. Among these some are effective against both ecto and endo parasites and fulfill farmer demand for the treatment and prevention of the disease [5] . A drug with the anti-parasitic affect against ecto and endo parasite is Ivermectin used in pets and livestock throughout the world. Fipronil acts as a broad spectrum insecticide which is effective against large number of insects especially fleas, mosquito, lice and ticks in pets. Both Ivermectin and Fipronil are very effective when administered at low rate regarding their pharmaceutical properties. In Pakistan, certain data regarding ectoparasite and their control in cat is not available. That's why the said work was planned to investigate the important ectoparasite most prevalent in the cats and to measure the effect of ectoparasitic drugs, Ivermectin and Fibronil in cat population used separately and in combination. Different Hematological parameters of the infested cats were investigated.
Materials and methods

Experimental anicmals
Number of cats selected for this study was 40. A selection criterion was based on study of positive infected cats suffering from ectoparasites. Cats were divided equally into A, B, C and D group. These groups were treated with different antiparasitic drugs, ivermectin was used for group A, fipronil for group B, both fipronil and ivermectin were used for group C and D was a control group. Drugs to be used Color and absorbance developed in the reaction mixture were find out by biochemical analyzer at the rate of 540 nm and following formula was used to find concentration: Concentration of Hb (gd) = absorbance of sample x concentration of standard / Absorbance of standard Estimation of anemia The cat's blood collected before and after treatment was used to define the anemic status by comparing their hemoglobin level.
General body condition
Cats were examined physically i.e. general appearance, the weight, feed intake before and after the treatment.
Statistical analysis
Data generated was calculated with Mean value of ANOVA.
Results
The study was carried out at the teaching hospital, University of Agriculture, Faisalabad. Forty cats were selected and divided into 4 groups having body weight between 3 to 4 kg (A, B, C and D). 1 % Ivermection was used subcutaneously at the rate of 250 ug/kg in Group A. Fibronil spray was used in Group B. In group C both ivermectin and fibronil combination was used with 15 days interval. The hair coat of cats' infested parts got slightly wet when fipronil sprayed on them. The D was a control Group and no drug was used in this group. Treatment in all 3 groups was repeated with the interval of 15 days. On day 0, 7 and 15 blood was collected and hematology tests were performed on fresh blood samples. The table show the whole mean value of red blood cells, hemotocrit, on day 0, 7 and 15 and also drug efficacy recorded after every treatment.
Efficacy of ivermectin
The efficacy of Ivermectin was calculated according to the Abbot's formula. Ectoparasites were counted on the control animals. Ectoparasites count was done on the particular areas like ear, neck and abdomen. The mean number of parasites found in these areas was 100 while the mean number of ticks found on the animals of group B on day 7 was 60. The efficacy calculated on day 7 was 60%. The mean number of ticks found on the animals at day 15 was 10 representing efficacy of 90%.
Efficacy of fipronil
The efficacy of fipronil was calculated according to the Abbot's formula [7] . Ectoparasites were found on control animals. They were counted on particular areas of the body like tail, thighs, neck and abdomen. The mean number of ectoparasites found in these areas was 100 while the mean number of ectoparasites found on the animals of group B on the 7 th day was 20, showing 80% efficacy. While the mean number of ectoparasites found on the animals at the day 15 was 0, showing 100% efficacy.
Efficacy of ivermectin + fipronil
The efficacy of the antiparasites was calculated by the Abbot's formula. Ectoparasites were counted on the control animals. Ectoparasites were counted on particular areas like tail, thighs, neck and abdomen. The mean number of ectoparasites found in these areas was 100 while the mean number of ectoparasites found on the animals of group C on day 7 was 10, showing 90% efficacy. The mean number of ectoparasites found on the animals at day 15 was 2. The efficacy calculated at day 15 was 100%.
Erythrocyte count
In the present study an increasing trend was observed (Table 1) . On the day 0 all the treated groups were commonly nonsignificant. At 7 th day there was valued increase in the erythrocyte count. Group A (IVR), group B (Fipronil), group C (IVR+Fipronil) showed significantly increased at day 7 th . The erythrocyte count of group B and C were significant when compared to the control group. After first treatment, at day 7 th group C showed preference over its counterpart. The same trend was observed on day 15. The results of the treatment for RBC's at 15 th day were mutually significant. The highest increase was observed in group C. Total leukocyte count All the treatments for WBCs was nonsignificant at day 0. In the present study an increasing style was also observed in case of total leukocyte count. Group A (IVR), Group B (fipronil) and at the 7 th day control and fipronil showed non-significant for WBCs while other group Ivermectin+Fipronil were mutually significance, the highest values for the total leukocyte count was observed in group C. All the groups showed significant increase in WBCs at day 15. The highest increase in WBCs was observed in Groups B and C at day 15 i.e. it statistically showed importance over its counterparts. The results were somewhat different from the 1 st interval (Table 1) .
Pack cell volume
In the present study increasing trend was found in case of pack cell volume (Table 1) . At day 0 of the trial, all the results were non-significant to each other. The two groups D and C were significant with each other. While at day 7, Group B and C treatment were non-significant with each other. At the 15 day of the treatment the results found to be non-significant for group B (Ivermectin) and group D (Ivermectin+Fipronil). On the other hand statistically significant for group C and group D (Ivermectin+Fipronil). The highest increase in Pack Cell Volume was observed in Group B and D at day 15.
Hemoglobin estimation
At day 0, all the treatment results among these groups found to be non-significant, Treatment result at day 7 found to be significant for Ivermectin and nonsignificant for the rest of groups. The treatment results found significant at the day 15, for Ivermectin+Fipronil and fipronil, on the other hand non-significant for Ivermectin, fipronil and Ivermectin+ Fipronil. The highest value was observed in group B and C at the day 15 (Table 1) .
Weight gain
In this study an increasing trend was observed in case of weight gain. Body weight of the cats was calculated at day 0 and at day 15. These were compared with the weights of the animals of control group. In terms of weight gain, an increasing trend was observed in Group C which was treated with both IVR and fipronil. Group A and Group C treatments found to be statistically non-significant, group A (Ivermectin) and Group B (Fipronil) were also nonsignificant, while Group B (Fipronil) and Group C were statistically preference over its counterparts. All treatment groups except Group B showed significant increase when compared to the control group. (Table  2 ). The treatment results found significant only for Ivermectin+ Fipronil and fipronil. Discussion To find out the efficiency of antiparasitic drug ivermectin (Ivomec) and fipronil (frontline spray) against ectoparasite in cat a study was conducted. Ivermectin was given subcutaneously to 10 cats of group A at the rate of 250 mcg/kg body weight, gave 60 and 90 % efficacy on the 7 th and 15 th day respectively after medication. In this study, it was found that when ivermectin and fipronil were given by parentral route was more effective. 1% ivermectin w/v concentration in Ivomec. Ivermectin is very effective against many endo and ecto parasites even at very low dose. Cats were given 250 mcg/kg/ s/c, at 15 th day 90% efficacy was achieved. In that study it was found that the ivermectin is not only effective but also very safe drug to control ectoparasite in cats. A single s/c dose of ivermectin is sufficient to control ectoparasites [10, 11] . 100% efficacy was shown by fipronil to control ectoparasites. 
